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(54) LIGHT EMITTING ELEMENT AND PROTECTION MATERIAL FOR IT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light emitting element 
having a log lifetime and a protection material for the light emitting 
element in which deterioration resulting from a growth of so-called 
dark spot is precluded. 

SOLUTION: An anode electrode (transparent electrode) 11, an 
organic EL layer 12, and a cathode electrode (low work function 
metal electrode) 1 3 are formed on a transparent base board 1 0 one 
over another, and thereover a protection layer 1 4 is formed. The 
protection layer 14 is formed, for example by doping a glass 
forming material (host) consisting of oxide or sulfide of Si, Zn, etc., 
with a glass modifying material (guest) consisting of a simple 
substance of Sc, Ce, etc., or their oxide or sulfide. The glass 
modifying material cuts the mesh of molecules of glass forming 
material and intrudes into the voids generated between molecules 
of glass forming material. Therefore, the protection layer 14 
becomes a glass material having a denser structure than glass 
consisting solely of the glass forming material, and it is possible to 
prevent 02 or H20 from intruding into the cathode electrode 1 3. 
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(57) [Si^] 

] mmrj:mm i o <d±cc . r ^ - 

1 1 . WtSE L® 1 2. ;<;V- F^ffi (ig 

susi4*?i5^-r€., ^sei 4«, s i> z 
(;^;^h)«:. Sc. cet£^<Dmf^, mim^fcitm 




(2) 

1 

m^i) m^Mmmt, ^mmt, mnEmm^t 

[tS^^4] HtrtB*;;^ hMif4«. ^^m. ^^-f^. 
/cWSS^bigJtc J: o -C«fiRS n. 

5 ^(DfHjn*^ i a»Jii±©^^k^3j/c««6^biB5{c 

c t '^WLt-nn^ 1 fcgetgoife^^. 30 

v^-^A. y>. t^(D^>%oHn*u«Sjy±©K<b 

igj* fc«5Sfb!Bj{c J: oTfilfiX^ 

OA, XX ''^•'J■^'A> yjJl/J^-^A, ;^hD>^>^A, 

-^ifihi^^j^. y^^-JA. :>-hy>?A, ^'j-iJA. ;i't^ 

i^9A, •feS^'jA. H2i;'?ACO^-^CDf5in3!)>l«ffiJ!Ji± 

^ >; -i; A© -5 ^(DHn*^ 1 aii«Jii±©K{b!KJis A:»?5f5 

fb!^CCj;-,-C«S5cSti. 

vy4^i^'i;A. 'jf^-i/A. T^h'j'jA. *';>i;A. ;i/tf 

S^-i/A, ■b->'t7A, -fe y't'A©-^ -^©{SinAi l«Sfe(± 
C i «:!|ta4i^^>i«*« 1 tClBtg©^^^^. 

f9iBSi9m@. N>riB^3^i3. mu^mm<omv so 
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2 

ltiiB^m@«. 3 0 00 (A) feU:®«iirjgfiKSn 
C i t-r S8»^« 1 TbM 6 (CfBlSO^it^^, 

>x®r4)-2>. 

(ti*«9 ] 3^X7Ci^St«;^ji<D^{b«Igcl.^3:SS{biBJ® 
^F^OBgHcc. iS»«±o[)#f*, g?{b^. J5S<b!^© 

[i»*^l 0] HifiE3^^iPSt»i«J»©Kfb!BJ^C^*®g 
{b!gJ{*. y-r^> yi-^om. t^<D 

^ %©fsin*> 1 ®SJ':^±©sj^biBi*fc»5S{b!8j-c*») . 

WfB^»*f». TJl/Si-i/A. fE&. -^y y-I^AO^fe 

<oMn*^ 1 «sw±(D^^b!^3;/cwWb!B!r*?.. 

C i i -r SiS*^ 9 iClBtScD^^felg^fflOiSSIM 

imit, ^^m. yji/v^-^A. u>. t^© 

A. xx> .'>'';'i7A, *;L'i/"i;A, xhD>5^'i;A. v 

■i;A. 42->'t;A. -fey'^7A©^>^©{5in*>lWHy±© 

K<b«9Sfc«?S<b!|«)t?**, 
c i *!|f ® i -r SfH*^ 9 «:gaiiS©j%3!e^^ffl©«Sltt 

)^ 

[g«jic«i 2] B«ie3:x7ciS3at««s©Kib!ei^«r»»«6 
{bi^itt, T^u^^-t^A. ffiifi. '^y y!^A©^%©f5ita 

A. XX. /^y-^A. :<7;l'i^'5A. X ha>?^>i;A, V 

d^^s^-^A, y^^-^A, :^^y"5A. ;^;y'^A. jn^y 
•>A. •fe-><i7A. H2yi7A©^^©Nn3&»ififfiJW±© 

ej<bie!$fcw«Sib!e5-c*€,. 
c i ® i -r Sif 9 tcf B«8©»3iaRT-ffl©«SI« 

[0 0 0 1 ] 

m^m<Dumm^ic m u . j^Ftc^itss^s^fb*!* <• c 

i*i-c#^fc©«:MTS. 
[0 00 2] 

^-i-is^X (E L) IS^^r^-Ci^i^fiAJ?*-. cnP>©S 



(3) 

3 

[ 0 0 0 3 ) C(DWIiEL^^©0^7*D-fe;;^{C*Jl,i 
eu^(cWtSELjl*sS*)g-C^rK:. /jN3%f>*-;U*i 

■c^oyfcf>jr--^i'*»6KSR (o.) -^zK <h,o) 

ALT. rg14Ad:;<7V- K^@*iS!{fr.S. *v- F«@ 20 

c<DK|tL/fcaJww«SE L)g«:3f5e©sffi*En»nLr 

[ 0 0 0 4 ] OS 0 . WtSE L*^^?:Mp°D{bT-5(cBfc 
t,ij: ^CCO.&O-H, O ®ftA(C J: *®?{k©jttf 

wi«el3R^©$8p'j,?Sij^%s< -r^/cj&fc, se^^x 

[0 00 5101 3». S£*«^©Wt8EL^^ 

huhr^- Fmfii 1 1 . iE?L^)MB 1 2 a tm^mm 
\&mim 1 2 b tti-^htt^m^^E l® 1 2 > row±* 

Ml^^SSffi*^ 6 -5 * V - K ^@ 1 3 J&^jK'Xa® 3 n 40 

6^»T-r-S>fca?>(C> 01 1 ©WtiEL^T-7-Cti. 112 
»«7 5=J:S«1 OtC>Pt|^L-Ci9:W. S«10<b^2S 
S7 5i<Dra?:->-JH>t7 6K:J;-3rt=t±L/-C(,»/c. S 
/c. 01 2C!>WtiEL3S^8-C«. »S 1 0±K:BJiS3 
^l/cTV- KHSl 1> W^ELJll 2RCJf:<7V-K^ 

@i 3?rWt^^#Jfli*^e.nc^M±ii8 5-r-*ssb-rM± 

Urc^^c. S/c. 0 1 3®W*iE L^^9-C«. a^l 
0±{C?i$fiR3nfcTy- KS@1 K W«IELei2S 
C^*y- K«@l 3 5:. Geo. Mo O,. Ge S, S 50 
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@i5S{bigj*^e>^c4*ie.ncs«±B9 5-ctjisi/-ct}±o 
[0006] Liputjiifih, ±m^m>mmE lm^ 

7~9{C{i, ^>J©J;5^cPaS3{i^*o^:o 01 KCTKU/t 
W®EL^T7W. 2tfe<Da«*i'i:^<i:^C-5fcfe. ^f* 

7 6*/M^-CO,RCXH,6*HSAUv *y-K«gl3 
[0007) 01 2 {CmLfcWtSE L^^8 -Cf*. Mit 

Od^SAb. *v- KmS 1 3*J^Ybb-cy-i';^!i<5' 
RSStrii/c. 01 3tC7nL//cWffiE L^^- 

9r«>. t*±js9 5icm»e>nri,>4Geo. mo 

O,. GeS. SnS. L i F«. •e©tfta*5JtS?WA 

ir<. c©si^©Rtra*>e.o,sc>*H,o*igAu-cu* 

ofc. cntCfcO. :<7y- K^SbI 3 3&iS?^bL/-C^^'-d7 

[0 0 0 8 ] -r^jri^-^, i(£3SJ:«5ffli^e>n-rt,ifc:^rffi-r 

C^-rti©«^fcO,SO'H,O<D«AtCj:S;0y- K 
«®1 3©lK^b*+:«-fC«l$fJ-rSC<i:*s-Cf?Aj:*^ofc. 
C®/ca&. t!e*©W«ELIRT7-9^«. i^-i^;^^ 

< -r -S C <!: 3!>l-C# ^C^i o /c, 
[0009] 

Jf5©PflS,=^.*^?H-r'Sfcit>«:^c3nfcfe©tr*«3 . t^to 
«9)-5 ^- i' ^'•J< y h ©fiSSCC J; i>^it=S:f:S^. ^&m^ 
©SC»^3fe3R^^SCK|B3^■?■ffl©:^•7 ;^*t^«rlie^-r * 

[0010] 

[ais^fl?^t-€)fc«>©*ia] JiiBafi«]5rM^-r^>/c 

[0011] mummm^mfSi.-ri>i:f^:^ttUit. ±fB 

•r5^H^©RSra«:. sjiB^^tjT&sigjsfi'jtcAOjAJ?^. m 
tHiftifB^^^^i'^x ^*^i{s^^^^■r-5.^^=■^^b^^ 

0. *S^^ji*Wj:4>©<i:^c-5. 6£o-C. friB^SaiK: 
■ets. c(otcib. SirfB^JSS«s©K{b'&fflJ±T-&ci 



5 

[0012] ±fBf63e*^K:*jt»r. mz^-:^ htin 

tm». KSRM^=■^©^^x*-'^=^^-3&S3 7 0 (kVm 
ol) *S|-C*-2.ll^(Dm(*S/c»K{fciBJtcj:r>-C«RRS 

[0013] ±iB^:M&«-?-K:*>t,»-c. MfB.-^;^ hW** 10 

ol) MM'Cih^m'fcomw^tcimitmicjz-yxm^s 

[0015] ±f2^pt5R^{CteC^-C. ffriBiJ^;^ 

vh'J'tfA^ AtJ'JA^ ;^hP>5^ 

A. ^Pfiz-^A, ■feJ^'^7A, -fe y-iJAtD^^COfpjn^U 

■5. feOi-r-SCifc-CtS. 30 
[0016] ±fB^?!c^^fCfcl^T. fuiB'J:;^ H5t*4 

WSfeLh©m«J*/ctt5efb«JCCj:o-C«fiS3n. MtB 

A. -'A'yi7A. :^;ii'S^'i7 a. xhay^'^A. v 

•t'A. •fes^'t/A. y •?A©^%©Nn*ua3iJU(±© 

[0017] ±iB*?fe*T-(c*ji,ir. mmMmmm. m 40 
BtriB^ii. friB^JS^©jii"cs«{iij3&>6aMS*aT 

3 0 00 (A) Ji^±©ji;i-CJfJE£3nrt,^.2) 

[ 0 0 1 8 ] c (Dmmt. Hute^7feB*swtii u h o 

■5. 

[0019] -r^C*>%. WlixPi' haJU5*-^H2>;^ 

^mmicm^tcib. BufB«sie*««i^«« so 
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[002 0] ±fB^7fe^^». $ ^fc. mizmmm<D± 

[0 02 1 ] ±iB^3K:«^«. HlIfS«S 

■5, 

[0 02 2] COJ:^{c«^U/cJ»^> B-riB^setcfsi 

ci*^-C^€>. cn{c<fcD> ItriB^^O^fbtcJ:^ 

[0023] ±iB^3felg^». fafBS« 
ra *«Jh-r ^H5f i «r{i S «R£ i f C 

i«>riB>!tiin»«<!:©ra*«±T* c <t fc J: otj^rrs n 
[0024] c©<fc ^{c«ii!5cL/ci«^. rntzn^w^ 

[0025] ±SSfl<J*^fiSit- */c8f>, *^WeD»2© 
3g©^^b!|*JiSci>«?S^b!Bj©^ra©l«raK:, 1 ttSiJii 

[0026] ±fB»7t^^fflCD^SItt*4B. «trfB3;^7C 
ilPiSt^ji©K<bi^^(,H3:SSib!8J*s. -S^-^IS^ ^-JfS. 
yji/-5'^<5A. y>. t*cD^%cr){3iti3&>l«RW±© 
®?{bi^*/c«]SiS{bi^-c*o. Hirge3£a«*^> T^t-s^-? 

[0027] i.^'^%n^m(n>wmmi%< ^ti. msz 

mjm.vcm^idii.mmxtb'^ . mria^a^t*!. 
yv^^jx. ^>ar>. H y-i'A. >'^••;•i>A. 
*;i'~>'i;A> ;^hP>^>i>A. vy^ix>i7A. y^-t; 

A. ii^hU-^A. i^y-i'A, Jl/trt^^-^A. Hzi^-^A. -fe 
[0028] ±fBS7fc5S-^^ffl©«Sa^tf4«. $/c, mriB 
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3 -X7mmimm(omimm^kmitmi, r)vs.:^'y 

[0029] 

im^<DmM<omi&] &lt. mi^mm^mmLx:^^^ lo 
[0 03 0] [mi<Dmm<Dmm miit. coiDte© 

icm:'Xmmi'XmfS.$ titer y- Kmsi i i. wtSE 

LJHl 2i. *y-K«ffil 3t. ^Sasi 4t*»6« 

[ 0 0 3 1 ] a« 1 0 m^^rWU. ojm^k:*f 0 20 

a 1 2 a «:+^M:lE?L=&a A-r 5. C <!: *S-C # S I T O 
(Indium Tin Oxide) > ZnO- I ntO,it-^$>i>^^ 

» S n O, i^C i'©ai§BSffi3&» hmi3i$ ti 2>. 
[00 3 2 ] WtiELJgl 2t*. T^-Km@l 1 ©PJ 

icmf&$ tifciE^immm i 2 a i > y- Fm® 1 3 © 

ffliTO^$n/cm^=^i^illi4^ll 1 2 b i©2Jl«jg«: 
J:o-C«fi!ESnri»S. iE?LI»jllJg 1 2 a «. {b 1 (CS^ 30 

-r a - N p D7&»e>«f!S3ns. 
[^bi] 
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[00 3 3 ] m^^m\m^ i 2 b«. ■(b2{cm-rB 

e b q 2*^6«^3nS. 

[^b2] 



40 




50 



[0 03 4] WtSEL/il 2». T-/-Kmgl I ttj 
V- F«ie 1 3 <!:©ra«:SBE*EnftIL/. SS«©^E 
LB 1 2 «:^ij£*i8Sn-C iE7L i ^-^ <!: ^^Ifi^^-r C 

1 (C J; o r aia sn/cx^ - «:m^i2l14^7feJl 1 
2b*J®iR-rSCtK:<fc-3-r«3feT«.. WIRELIll 2 

«^(»Slt4^a 12biL.rBebq2 ^mi^r 

(,^-2)Ci«:j:o. r>-K^i i«:/rut:s«i OWJ 

{Cigife©3t«r«-rS *>©-C*S, 

[0035] *v- 1 3 m^mm^ i 

2 bK:+;^^-7-?raA-r-5Ci*i-C#^)M?. Mg : I 
n^^fe-5l>«Mg : A g ^)&: i'©(gif±*M!Sc©^)S 

:*7y-Km®i 3©®j?«. urn 

*>6WtSELJll 3=S:«®-rS/c*«:. 3 0 00 (A) 

[0036] umm 1 4w. 'i^mmm.<otf'7^i}^htj: 

S*>©r*»3. fe(T© ( 1 ) — (3) ©f5Itl*»©«fiR4 

wr-2>fe©r*.5o ^ccfc. jyr© (i) - (3) tcfct* 

=¥"-*^3 7 0 (kVmol) «± (j(f*U< W4 0 0 (lO/m 
ol) ) r^-SS i > Bv Ge. P. A s 3&i6jStR$n^> 
7t;*©M{b^?)*^6^c-5, S i iOi©m^x^;l/=¥"- 
«. 443 (k3/mo1) -C^O, B. Ge. P&O'A s 
<0^lt0t<0im'^3Lif.)\,^-\t^U^fx^ 3 7 2. 
4 4 3SDf4 6 4 (kJ/mol) -C*2), ii^ ^^fU'lSM^ 

[0037] //vxj^iiiiWiJUi. wmm=f-t<omm^:i- 

if.)\,:if-ifiZ 6 0 (kJ/mol) *?SS'CabSS c. L a. 

Y. Sn. Ba. Ca. Sr. Mg. Li, Na, K. 
Rb. C s. C eti^hmVi-^t\i>5xM<Dmitmi^fckt.C 
n6©Jl^©#<**^e>J!i-5. Sc. La. Y. Sn. B 
a, Ca. S r , Mg.. Li; Na. K. RhStXJ^C s 

©s-f? <^:Oi©#^^x^^;^=f-«^n^n. 251. 

242. 2 09. 1 92. 1 38. 1 34. 1 34 1 5 
5. 1 5 1. 8 4. 5 4. 5 0aCf. 4 2 (kJ/mol) t? 

[0 03 8 ] S?^il^<b©#i^^x*;l/=r 
-*i2 6 0 (kJ/mol) JW±. 3 7 0 (kJ/mol) ^WrC$> 
-5A1. Zn. Be*i6SS?3nS7nJR©K{bf5*»6^5: 
Al. ZnRCXBe©:&^iOi©^«S^i*;U=P 
-tt^n^n. 3 3 4. 3 0 lS0f2 6 3 (kJ/mol) t* 
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(0 039] (I) :^^:^Bmim^^^h, tf^:^m 
mtin^y:^ h i^SfecD. 1 4<DM*4^<** 1 

00 (rool%) tl^/citf. 5~30 (mol%) 

[0 04 0] (2) i:f'7:^mfS.Umi^>^\-. ^PfSiUm 

ikvx h ^smm 1 4 ©ttf4^i** 1 0 0 

(mo1%) iO/ci^: 5~3 0 (inol%> ©4iWWf4* 
02 (B) K:7iK-rJ:^K:, ifiai*t*4®ll^JiJ, ilHa<D<W 

[0 04 1 ] (3) ctiM1vt*4?:'^X :<7^X<ft|$«*4 

h <!:r-5^>©, o^iis i 4©Ml4±i** i o o 

(nol%) iU^i*. 5-3 0 (inol%) (Oii'yT.mi 
©-g|53!i5W»r3ni.o ^U-C. 02 (C> tC^Tcfc^ 

[0 0 42] filSBBl 4B. C©J:5tcil^*i!ei^Co 

cifH,o<DftA*pijh-r^>ci7&i-c#s. ttc. umm 

1 4B. «Si»ft*WL/. T>'- KSffil 1 i^V- K« 
@1 3<!:©P^K:^)E€rEP»DL.T^. Ctieomffiffl^ri^ 
3- h§i±-5.C<!:*sAj:l^, ^C*j. SglJl 1 4 

30 00 (A) fei±-C&i.Ci^«TS<!:TS. 
[ 0 0 4 3 ] ^C*J. Sti^L^CI**!. T F«S 1 1 R 

(y>';(7y- 1 3 icit. mmE LM^ 1 o^y^m 
aw^n-ci^^). cne)©^?-«. i 4<Dii-fflijcc 

[0 04 4] JilT. W^EL^^KDSiit^'nlEXtCO 
0« ZnO- I n,0,{b^i^*-5in3:Sn0.^ci'cr)3g 
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|^<. CtiiCJ:*). T^-FSei lim^Stii. 

(0045] ixic. ry- \rmm i i 3jwt©.« 

B e b q 2 t*j<5fJl/-5'Xi?(D^*je>T>'— FSSl 1 

<D±icm.'XM^mM-ri>, cntcjro. iE?L^3ii)ii 2 
a tm^^mBm^ 1 2 b iJipe^cswtiE lib 1 2 
10 *sjB^3ns„ 

(00461 'XiC. WSE 1 2©:^* S«T©^«: 

& : I n-^^hi>KHtMe : A g i©(Stt*M$S: 
0[)^)l«r^5'Jl'V;^4'(DSg*>6WliELJll 2CD±K:X 

[0 04 7 ] Jii±©Xie{Cj:-3T. T^-Fmffill. 
E L» 1 2 RCX* V - F«fig 1 3 ffimm^tlfcMW. 

n©:^{c cfc o -c *>^3fe{iijs«o^ffl<Dias«, 1 0 0 

[ 0 0 4 8 ] «T. W^E Llg^ 1 tC*Jl^ -5 4^- i' X # 

«i±-rsf^ffl{coc^-c. ®3*#flSL.TSiBj^^,. _hia 
©T'Dtxtcfct^rwrnELB 1 2^?f$RS;-rstircc. r 

y- Fm@ 1 1 <D±.iCJ^~-7- < i^Ji'i/i^&Ltctn, 
C<DJ:'>tj:m^. ±te©7'P-fe;^«rig*i. 03 (A) 
(CTn-r^^tc. LB 1 2«:/N--7--/ i';i'P*s]?«E 
U /c 35 ^ © WtS E L 1 S n ^, 

40 [0 04 9 ] 03 (A) (CTT^l/ZcWtSEL^^^-l 

-F«S1 1 i:^V- FUffil 3 ioratc. WtSEL® 

1 2?r^^s-B--S'^<B^^o«ji?rEpjin-rs<b> -eos 

^©^S(C<fc-3-CTy- FSSl li;^7V-FSffil 3 

03 <B) {CTT^-rJc'JCC. iya-hUtc^rUt) 

%J^-7'-< ^ )\^ifin^\^fc^<DmW^El.m 1 2RO'* 
y- F^@l 3Al^^aUTf>;t:-;l'PH^^Di. S 
/c, ^«tCj;^-CW^ELJll 2<&ISM-r^i*«:. T 

y- Ymm 1 1 ±{c#«E-r 7" -f )\^<om^iicm^ 

50 E LJg 1 2 3{isS?^-c#Tk:, /Jn$ JSf ^Ji^-JU^iJ^fiR? 



n 

S3 (B) tCTn-TiteOK:. *v-FSgl3«:t 

[0 0 5 0] CC-C. fiSSIJll 4*i^C*>o/c^*^x. 
^glELSg^tC^gygl 4*incc»ig^{C». 03 

-Km@l 3<DF«5g|J«:J1-Mct3K:#fi-r€>0,RCKH,0*i 
(tAf-S. /7V-Fmgl 3«. f>;Jr>-;l/PHa>gp^ 
:^6^l/-C#itO,RO'H.OK:J:o-C, S4i||<M0 

■2>o C^l/r;^7y- Fm@l 3©WtSELB l ZicDW 
®:«>5g!{b-r'Si. T^-F^ffil It^V-FHSlS 

14^7^ 1 2 a K:S^A5+^}-(caA§ n^f <rj:^, CH 
(CjC-^-C. WeiELHl 2*i^3tl/^d:C^g^5:»-C^>€.^^- 
». *v-FSei 3©ift{b®iitf«:#-5"C. i^Mift 
{005 1 ] -y;. c<Dmm<Dmm<DmiiSiE Lmir i © 

J:^{c^Slli 4=&l9:i:fCt,i*i»-^«> 03 <C) (c^ 
^JSRira*l«^^^'^c<. o,s:o*H,o<D«A*ipi±3 

- F^ 1 3 © f>;}-> P H -^©{SAASfliS ^ 
raOiSiifC J: o T ;^ y - Fm@ 1 3 ©K-ffcj&J*) ^ 0 it 
tfL/JSl^ C<Dtcib. if- :^yi< bDS <D^&^m± 

[0 05 2] t^±SiB^ L/C J: -5 (C > C <D||JfiOf$^<DW 
«IE L^^ 1 -C«. * V- FmS 1 3 **ga^S«mJl 
1 4*i«RS/1^3>sffi!&1^^j:«jS©:</^;^K:J:-5-C«^ 

r(,»-5)CifCj:«3. i1-S|5*^60.RO'H,0*5;^V-F« 
fiSl 3K:{SA-r^Cim±-r-5Ci*STt^. C©/c 
d6> C©||JS©J|5fi8©W«IE L3RT 1 -C«. *V - F« 

gl 3<D^{k5:SPSIJT-2>C<!:*5-c#, ^i"- > ;^ F © 
f!£SK:j;S^^b?:P;5<'Ci*i-Ctr-5><, Se-^T. c©^JS 

<mm.<DmmE ls^ i e£*©w«aE L^^^K:j:b'^ 

[0 05 3] S/c. WtSEL^^^l©$!Bi7*0-teX{C*j 
[0 05 4] [||2©||SS©?&SI] ia4«. C©||;te© 

?^$sl©wtiEL^^^2©«Ji^m■r»^M0r&^,. c© 

j^v^v4 FiUTfflt»P>n-5:^®^7l£S{©^b©T* 
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6, 04«:m-rJ:^{C« ««EL^^2»> S«10±- 
fClH>X««L-CJKfiS3n/cT^- F^@l 1 WtSE 
L® 1 2 *V- Fm«B 1 3 1 4 i. ^2 

»S®2 5 <!:J&>6«fi£S*xT(,»S. 
10 0 5 5] WtSELSg^2CCtet>T. »g 1 0 . 
-K®gl 1. *«ELffll 2. *V-Fmei 3RC>* 

«siJi 1 4©fltR£w. m 1 <omm<mm>^Wk^ ljr^ 

i©i*it;-rs<>©i^«e«)K:|ni— -c^^o ^c*j> ry- 
FmS 1 1 SO'* V - F^@ 1 3 II 1 ©||fii©jfj 
10 Sg©W«IE LS^^ 1 tPl«l(C, WtSE Ljg^ 1 ©^/ 

iNi^^fetcrs c r Bif5£©«ff *EnJra-r -5 /c«>©iST*«-?- n 
-enswen-rc^i, ct^e>©^s^^w. ll2egg|@2 5 
©^^WK:?i*tBSii. ^•n^S'n^5e©Miii@ss{css^3 

[0 05 6] 02«SI®2 5«. AI-t>Cr^©^^ 

(*. */cwffiigta©ojm3ecc)^L/Tisi,iS*fi4^ 

fB©m 1 ©IIJte©»SS©W«E 1 ©±tC. A 1 ^ 
C raSE©^%^ys ^»^*.5>C»l3a^.2taK:j:or 

[0 05 7 ] C©IIJfi©J^SI©WtSIE Llg^^2 ». mm. 
Jgl 4«:H63&i©XPS*i*r>-C*>. ^©^ie%IS20Sg| 
J12 5-C«Sfr'SCi*5-C*-5>, S/c. 02figSII§2 5 
@<**50,-?>H,0©«A^«l±-r?>5^m*i*^, C©fc 
«8I® 14©^^|iig|J^*^e>0,-?>H,0*s*y-FS 
fill 3«ctSA-rSC<t«IW<'Ci5&st?#*, COfcib. 

30 ^n*n©g|j*ti 0. IK 1 2-c©ffHr©s 

I* J; 0 K« 1 0 ffliJCC lllt4-l+-rcc^Jl 1 4 mcc tij*f S 
^ 2 2 5 «:<fc ») SI* 2nra«z 1 0 ffllj 

tcHiS«-6©-c. <fc«5m>«sr©«7n**^«Bt^c?.. 
[005 8] [m3(omm<mm]m5{t. c©jijg© 

fl5SI©W«IEL^^^3©«j&^:^TBfB0■C^>S„ c© 
WtS E L 3 . - + ^J«^«i§J5: i'©^^© 
^7-5^ FiUrfflCi6ti-5±ffi»3l^©«>©r* 

i>o S5tCm-r<fc^K:, W«EL«^=-2K> a«10± 
(Cliij>ja)i L.-C?^fiR 3 n/cT - F^ffil li. Wt^E 
40 L® 1 2 Fmei 3 i, fi^SBl 1 4<i:. 

B3 5i*>e.«^3nrt»s. 

[0 0 5 9 ] Wt8ELS^3K:*5t>-r. 1 0 , 
-FUSl 1« W^EL^12« *V-FS@13RO' 
1 4 ©«fiS«. m 1 ©llii©?^,?l©*^E L^^F 

i©*fic;-r-5*>©<t0lMW«:l3-t?*s. «c*j. T^- 
Fms 1 1 RO'*y- Ffilg 1 3 m 1 ©IISfe©?FJ 

si©wtSE L^^^i tmmic. mmE lis^3©^/ 
#f^^(cr6 or §fS©^ii^EnJn-r fcisi>©^-7-*i-e-*a 
•eni9:i:t6n-ct,^€), cn^o^^it. #fjhJi3 5©j^ 
50 fflijK^itfUisn. ■en^n^5£©^i5iii8{cgsgg$nT 
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[0060] ft±ji3 mt^^o^vvwimn^^m 

[006 1] C<DllSiCW^SS<DW«IE LSS^3 W, 

,-pH,o<DW^^t{f±-ri>^mi)i$>i>, c<Dtcib, mm lo 
[0 062] [^4©iug(DjK!i§] saw, COHiS© 

Wti E L 4 . - f ^m^m^rj: ii<DmnKSf><D 

S6tc^n-rJ;^K:. WtSEL^^=■4^i. ««1 0± 20 

SI 2> :*7V-FSfiil 3SCX«SIB1 4<b. It«l 0 
{C*f[fi]L.ri9:W6n/cl|2«ffi4 5 i\ 1 0 im2 
S«4 5 i©ra?:**±-rSi^-J!l'M4 6 <!:3&>P>«fiS3n 

[0 06 3] WtSEL*^^6K:*j(,>T. 1 0 , 

-K^Sl 1. WtSEL/11 2. *V-Km@13SO' 
«S® 1 4 ©Mi. H 1 ©IIJt©J15SS©WliE Llg^^ 
l©>Ptft;t--5^)©<!:||K9<J{ClpI--C*€>. T^- 
K«S 1 I m^fJV - K«ffi 1 3 {C». m 1 ©ll*S©B 30 
«g.©W^ELI^^^l iPI^tC. W«SIEL^^^4©i%7fe/ 

l^^^fefcjt. i;r ^s©ms*EPJ(iT s fcji)©^^^d«-en 
^ns:w6nrt>s. cne>©^^«. i/'-;i'**4 6© 
i^j«cfi.#tti$ti. -en-en0f3e©iBiiiia88{c^iK$n 

[0 064] II2S«45«. r^^;^5=- 
/cti^^Jl'AJCjCo-CfltJiR^nS. 2^-JH!t4 6«. U 

i^?I^T-CS«t-^>, 6£oT. »«10> 4 5SC>^J^ 40 
-JH5t4 6-CHSn/c^fa4 7 »0,-^H, 03&ifiii«)'C# 

SE^ctfe^T**?. 3e>tc. j^-;uW4 6«. asios 

{SA or < ■5©?:*i!5: 0 <DWSXm<: C t d^ri? .J. tj: 

*5. sra4 7«:->';3>3r-f;i/«:*?fAurfej:(,», 

[0 0 6 5 ] C©j|)5fe©JfJSg©WtSE L^^4-C{i. M 
SI 0<t||2SS4 5 i'S:iy-M^4 6(,Cj^-oXii±-r 

«:J:-qTO,^H,Oj&S:<7V- K«@l 3«:{gA-rSCi 50 
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*K»<-C<i:*l-Ct€>= C©/c*. C©|ltS©}^^©W«l 
E L*^4 H 1 ©SliS©J^.m>Wt8E L^^ 

1 il5l^*^-enfeLt©5Stl«5:?§4Ci*s-C#S, 
(0 06 61 [ll5©SISfe©JBSg] H7«. C©SISg© 

mm<Dm^ELm^5<Dm^^m-rmmmvst>i>, c© 

W« E L IS^^ 5 . - f •?>«^miSfe t'©*^© 

>f h t L.-cfflt^e>ns^ffi^56s©«>©-c* 

So S7K:j5^-rJ:^{C. WfaELlR^5». S«10± 

mi 2. F«ffii 3. mmmi 4Rcxg«)i5 e 
i. »«i o(c*trfiiu. s«Ji5 6{csiS3nt:«#s 

n-ci^€.^2a«5 5 t3&^6«RSsnTt^e. 

(0 0 6 7 ] W^E L^^5«:*jt,»-C. Sfi?10. T>' 
-HS@.ll. WtiELJil2. *V-K^ffil3Siyf 
«SI® 1 4©«»iSE»s m 1 ©IIJfe©J^SS©WtiE L^^ 

l©mTSfe©tSI«fi«](C|SI--C«>S. m2SS5 5 
©«fi3E«. m4©JI*fi©JgSg©««IEL^^-4©»2a 
ffi4 5©«fi£ill®W«:|sl— -C*-5. nc*J. T^-F« 
e 1 1 RCX* y - K«ffi 1 3 ^1 ©llfi6©J^SI© 
WtSEL^^l ilSIfiltC. WtSELIRTS©^/?^^ 

3fc{ci&Dt:B^5£©«EE*Ep*n-r-5/c*©^^*i*n^n 
cn6©m7-». shibs 6©i^j«: 
?itasn. •€-h-enH'fS©ig8irtiiSK:siiKsn-c»,i 

So 

[0 068 ] mmm 5 6 ig!»si±©^®{bji«sij. 

iL/T. e«iStt©€>©5rfflt^SCi(Cj:-9T, 
( H, O ) ©«A«r*^^c 0 ©SJeri^ <• C i *s-C# So 

$tc. ||2Sffi2 5K:J;-pT±SP*56©0,-^H,0©fi 

A*3&»>Jc 0 ©eS-CRS <: C <b*sr* -5. 
[0069] C©j|ife©?f$^©WtSE Ti*. « 

Sei 4SO'S«e5 6©WS*i»(,»C<!:*^e). ^® 

5 6 t^ESSS 5 iJC J; ofO,-^H,0©{SA**>J& 

-?rO,-?>H,03&s*y- K«ffil SJCtSA-rSCi^SrES 
<-Ct*s-C*S. C<Dtclb. C©||Sfi©JgSg©WfaEL 
sR-T^Stc J:n«. ^ 1 ©IIJfi©0B8©W«E LIR^ 1 i 

ini^*^-en«±©^*^f# s c i 3t)i-e # 5 „ 

[0 07 0] [||6©|lifi©ff$SS] H8». C©IU56© 

ffjss©w«i E L 6 (omm^^^rmmm-cS) s . c © 

WtiELJg^6 4>. -i-i^i'-^«^mSi!5ci'©«7j^© 

i^=yA hi UTffl(,>^<aS^®^7l£S©€>©rS> 
So 08K:^-r<i;^>(C, WtiEL^^6«. S«10Ji 
(CJM^^iaJlL'TJK^^tl/cTx'- Kmffil K WtSEL 
m \ 2. :*?V- KS«51 SSO'^SBll 4<!:. »«1 0 
fiJ^rraPgPiU. 0{C^*|fi]t-CS:l^64afcmMS 

tga 5 as 1 0 iteM«S6 5 <!:©ra^^^±•rsi^ 

-Jl/«6 6<t. i^-Jbtte 6«:J;o-C«±3n/c»Sl 
0 iffiMSSe 5 i©W©^lfflaJ«:5t«$n:rc:f-f ^U6 
7£*i6«fi£§nt:iiS. 



(9) 

15 

[0 07 1 ] WmEL^^2CC*J(,^T. 1 0 . 7 ^ 
- F»g 1 1 , W^E 1 2 . :^;y- 1 3Siy^ 
1 4©«fi£». m 1 ©^SS©»g|®W^E L^^ 
i©*tit.-r-54>©<!:SI©fi«jK:|gi— r**. «C*5. TV- 
K^g 1 1 'SiZfti^J - 1 3 tew. |g 1 ©llife©}^ 

,«©Wt8E LSR^^ 1 iPISItc. WtSE L^^6©^/ 

[007 2] ffiS!»«65B. ii => T.^tda.-Zf rf 7.f- v 

sn> »si o<btes»«6 5i=fegf«-rs. s^-^i/tt 

6 6 «. 1 0 6 5 Vi-mm 1/ . ii-§i5*^ 6 

. j&irirs. :t-rji'6 7«. i";3>af--rji'-^ h- ^i^- 
jwe 7w. ^tt^rW-r^o 20 
[0 07 3] c(jy%m<mm<ommE l^^^6-c«> a 

«1 0if&MS«6 5 i^ri'-JHste 6^CJ;•?r^^±•r 
€>C^K:J;-,•C. ?fgp*^e>0,-^H:0*s«A-raci«: 
*^/tOCDgSf P;S<-C<!:*i-Clf i^o :i-'f;l'67iC 

«S«1 4{c<to-co.-f>H,o***y-F«@i 

3«:ffiA-rSCi?rE6i<*C<i:*5-c#S„ C<D/c*> C<D 
^©?f$SI©WtSE ic J:n«, H 1 (D|IJ6<D?^ 

,^<DWi8iE L*^^ 1 ^l5J^*^-e•n^i^±<D^s!Jm*^isc i 

Ai-C^S. 30 
[0 074] ^^H^l*. ilBOll 

[0 07 5] ±iB<DSi 3 (owmmvkt. m±m 3 5 

Ot?*-p-C4>J;t,\ ^/c. i^±]135l3:. «ISJ1145: 

2 6C*5t,i-Cii®)l 1 4 ©±K:fl5^3n/cll2 «SJ1 40 

[0 07 6 ] ±ia©i^4-'ll6 cD^(^)f5Ji-e{i> i 
ommcDj^mfomWkE Lm=i- 1 ©^^stc^E »«4 5 > 

3ii6. ^2. 03©|ISfe©?KSS©WtiEL^^2. 3© 

UEi.m^(onmcmxx. ^2Sfe^teMS«^ci© 
[007 7] ±ga©^ 1 -06©iii6©ji5ss-c«. im 

«@K:J:-oT«l^$tlfcT^- KS@1 UJSffil 0© 50 
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ffllCC. :^V-FflSl 3WW«ELI11 2 5:g^^-C. « 
SI 0©Jg*flII{Cj^fiS3tl-Ct»/c. ^l/^s WSEL« 

1 2im%\ytiMt.. a« 1 o©ffli*ip>i^»{cftai$n 

(c. T^- ^•^e^wtiELJl%^l^^f»s©]S*f^SJ^c 

JgfiSL/cWtaEL5g^«:^affl-r?.Ci*sr€?*, 4>-5 

<t«>. c©«^», s«©i^flwicj^RSsn«.T>'- K 

m2«ffi;B. tt±®> J#»JS. »2» 

[007 8] ±fB©i^ 1 -f^6<Dmm<Dmmx{t. mm 

ELJ112«. a-NPDiPhrj:i>iE7[MiMmi2&i. 

xm^itixis*). ^fe©3t*«-rs«)©-c*o/c, c 

n(C>PtL, W^ELJil2«. iE?L^jlltt»7Mt«^ 

m^mmmoy3mmi&xmmbxi>^{,K cn6 

©SJB(C^ffl-r -SW^IE L«*4^:jl!R-rS C itc J; o 
X , i^fet^ J1-©ffiS© jSS^^©:)fe5r^-r * E L ^ 
^^«:^^-r4Ci^>-C#-5, 3e>CC». Jjc^Wtt. Jits 
E L*m?c 4'©f6©f6*|5tf4*ffe3t)a<!: 

[007 9 ] ±tB©» 1 ~II6 ©ll!S©?f$gSt?{*, SSI 
® 1 4k:. ( 1 ) t}^:^mfm^icij^x^W^m^ K 
-::^Ufc«>©. (2) :y^XJ|5RS1!m^c4'ra«|4*K- 
•7•L'/cfe©. ( 3 ) c|JHI«f4fC:</^X<ggp«:pf€r F-^* 
tfcfe©. <D{S\txi)^<omM<Oii^ 7.i:mmi>XX.^fc, L- 
iphttifih. cn6 ( 1 ) ~ (3) ©«jfi©;</-7;^«> 
®K1 0. Il2»1g4 5. ss^'StHJ&asffiestc 

5. 5 5*.2.l4imMS«6 5«r/M/t:J1^gi5*i60,S 
!yfH,0*(*y- Frai 3^{5A'r4Ci'bE$<?Ci 

[008 0 ] ±iB©m 1 -116 ©lliS©0S8r«. 
t> + ■^'^^mtS^c t'©^7rSP©>'-« -^r ^ -f F i L/Tfflt^ 

7- F U 1? x:fir^C-cliiea?: F ^ F -^f F y i';^«7j^T 
[008 1 ] 

r, ;5j©ct^%^*^rf -awsiELSR-T^ ( i ) ~ 

(4) *ffl,^L/c. 

[ 0 0 8 2 ] T Fm«B 1 1 W«E L^?- ( 1 ) 
~(4) tfe. 2000 (A) ©JSH© I TOtCjCoT 
fltREUfc. WISE L® 1 2 WliE ( 1 ) ~ 



(10) 
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17 



18 



(4) <!:4>. 5 00 (A) (DJaJKDB e b q 2*iP>^t-S * 
JEim^mmiZ&t. 500 (A) ©JM»©a-NPD 
iPhtjii,'m^mStm^ 1 2 b <!:©2»«Jt{C<fco-C 
«fi!cL/c. tiv~Ymm 3«. W#EL«^^ ( 1 ) ~ 

(4) th. 5000 (A) <D®i?©M? : 1 

10 0 8 3] ^3U8 1 4«. W«E LIS^ < 1 ) t?», 
J^JjSL-ncT&i^/c, WtSEL^g^ ( 1) tcfct,i 

1 4©J1J1«> 0 (A) tlyfc, W^EL^T 

(2) ~ (4) ©li-rtKCfcl^rfe. eS^B14(C«, 10 
02 {C} VCmr^^lammfO. ZnS*!f^>^hiO. 
20 (nio1%) OCeO. (Ce. C e 0> CeO,*iil 
au/c^jCD) hiL/-CK-:^0/cZnS-CeO 
.^0^fflb/c. CeO.«. f*S*s^=t$ilA:R-C^-rcfc^* 



/c/cL/. «^1 4<D®J1W. WtSEL^^ 
(2) -CBl 0 00 (A) . W«IELS^ (3) -C»4 
00 0 (A) . ^ELSRT- (4) -Cttl 0 00 0 

(A) iO/Co 

[0 08 4] C4i6©W«EL^^- (1) ~ (4) ^« 
S8 0-C. SS9 0%©iS«^H*T{CftSUfc. *U 

r. B#Jg|©ig3iS{Cj;-5-CWtSE L^^^ ( 1) - (4) <D 

[0085] mm. LSR-?^ ( 1 ) ~ ( 4 ) JCfcWil^P* 

•r. 

[^1] 



E L 
«^ 


. «r W ( h r ) 


0 


2 4 


4 8 


14 4 


2 8 8 


( 1 ) 


102(11) 


DATAft U 


86(@) 


S4(@) 


DATA* L 


( 2 ) 


!74(ffl) 


data;&: b 


120(ffi) 


8 1 (@ ) 


DATAA U 


( 3 ) 


90 «1) 


111(19) 


DATAft b 


114(ffi) 


DATAA U 


( 4 ) 


I06(fii) 


DATAft U 


DATA& U 


12S(@) 


226 (41) 



[0 08 6] */c. WtSEL^^ (1) - (4) iCfeC^ J«{k4EI9 (Ci/^^-C^T. 



E L 


«r n ( h r ) 


0 


2 4 


4 8 


14 4 


2 8 8 


( 1 ) 


0. 53(X) 


DATAA: V 


16. 78(X) 


34. 87 (X) 


data;^ U 


( 2 ) 


2. 04 (X) 


DATAXE b 


13. 29 (X) 


32. 62 (X) 


0ATA3CC 1/ 


( 3 ) 


1. 31 (X) 


3. 29 (X) 


DATAtt b 


12. 58(X) 


datajCc L 


< 4 ) 


0. 88 (X) 


data;^ U 


DATAft L 


2. 8 (X) 


S. 2(X) 



[0 08 7 ] WtSEL^^ (1) ~ (4) (CteW {b«:Sl 0 tCi/^^-car. 
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19 
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E L 


B§ ra ( h r ) 


0 


2 4 


4 8 


1 4 4 


2 8 8 


( 1 ) 




DATA;Q: U 


0. 1 Ism 


0. 28mii 


DATASft U 


{ 1 ) 




DATA«: U 


0. ] 9Bini 


0. 25mn 


DATA:?5: b 


( 3 ) 


0. 067ffliD 


0. 097miD 




0. 1 Sam 


datajS: b 


( 4 ) 


0. 044nm 


data;^ ix 


DATAS: U 


0. 1 Sno 


0. 22I1D 



[0088] ^c*J. cn?>©ii®i*s*(c*jt>-c. 
in (ONflffl) Viisii)^it--9:^^-v V<0^. B^tb^S 

CO 08 9 1 ±iB©aRO'y^-7-C7j^-rj:^{C> W«E 
LIST- ( 1 ) RO' ( 2 ) -C\i. V h 1 20 

4 4 ^Wf^JCSaitii^-r BStb^li 3 0%?: 
ifi^. *fc. «:*:il:S«>0. 2 SrimWii^S. CC 

[ 0 0 9 0 ] 4<fclS:ltrc>^c(r>W«E 

m'f- {Z) -Ch^-^^^-v KDfiRS*+»{cWi±-C# .30 

-5-Ct>. -eOS/lJiVl 00 0 (A) Sfi-C{iO,*-St> 
BH,0©*V- Km«Bl 3'^<DfSA?:PIil:rt^Cl>C 

[0 09 1 ] ^^EL^^^ (3) -Cti. :5/'-i'X;}<-? h 

<Dt^[»B#ra^c<J:o-c«i^i'^^b^c< > i4 4^ra^r 
^mmk.m\t 1 2 %^(c. wd^mmt 0 . is nim(c±$ 

■So C©ig^*^6. fi^aJl 1 4 011/144 b 0 0 (A) 
«^J11 43&iO,*-5>tH*HzO©;<7V- K^Sl 3 40 

[0 09 2] WISEL^^ (4) -C«> V 

(C. WcK^UitO. 1 6n¥niC±^ -5). 2 8 SB^Pi 

mtO. 2 2irro(C±£'&. C(D|SI&». ^011314©^ 
/?* 1 0 00 0 (A) iftlti. ^^-4';^^-^ 50 



[0093] fei±<Di^m*^6. d>i>mB<omfm±.<oz 

nS-CeO.*>6^cS«^Jai 4*ta:l-t*C4{Cj:o 
-C. *V- Kmffil 3'^<DO,*-5C»»H,0©eA*PI 

iJ&J-C^S. L-J&iib. «SIJS1 4<D®;i*J/l<^cn«>i 

•SCiJ&itD^^-S, fi^am 4«. Ctlil^^tcy-^;^ 

•S. f^tto^. «@@14». Zn s©3^^7CiS3S1*« 
jS©B8W{cC e 0.*!a* -S J; 5 fcilSEO-Cir»€.e«i)-C 
WMU^'^mmci:*) , 0,*2.i,»»H,0©{SA*jJpJl: 
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